The main part of the paper consists of a description of the naked-eye and microscopic appearances of the various viscera as regards congestion and hEemorrhage.
The causation of the hemorrhage is discussed, and the following practical conclusions are drawn:
(1) In stillborn children, or those dying shortly after birth, congestion or aedema and haemorrhages are usually found in various important viscera.
(2) These hEemorrhages occur in cases delivered naturally or by version or by forceps, through normal and abnormal pelves; in primipaxne and multiparne; with large and small children; in " easy " and difficult, rapid and prolonged labours.
(3) The hemmorrhages are, however, most frequent and most severe in children subjected to much pressure by the parturient canal or instrument, or the hand of the attendant, especially when delivered by the lower extremity.
(4) Cerebral hiemorrhage is more frequently found in stillborn children delivered by the forceps than in those born by the breech, and in these latter more frequently than in those born naturally by the head.
(5) Hsemorrhage into most of the other viscera is more frequently met with in pelvic than in cephalic presentations.
(6) These hEemorrhages and the accompanying injuries are in many cases the cause of the stillbirth, and, when not immediately fatal, may be followed by the gravest consequences.
(7) They are most likely to be avoided by preventing premature rupture of the membranes, by artificial dilatation of the parturient canal (when necessary), by restricting the employment of version and other artificial manipulations to urgent cases, and by preferring cephalic to podalic version in cases suitable for the former. (8) The use of the forceps should be absolutely liwm;ted " cases in which there exists some pressing danger to mother or child, and it shb be employed merely to shorten the time of labour.
(9) In breech presentations, examination of the ge.
-,tthe child should be carefully avoided during delivery. As soon as the ch, -orn they should be wrapped in a thick layer of antiseptic wool (which keeps warm, and prevents the hand from slipping, and protects the limb from pressure). 1i traction be necessary, it should be made over wool wrapped around the child's limbs or pelvis; it should never be made by the hand around the child's waist.
(10) In delivering the tfter-coming head, care should be taken that the sternomastoid muscles are not unduly stretched or pressed upon. When the after-coming head is in the pelvis and there is even slight difficulty, resort should be had to the forceps to deliver."
Mr. EARDLEY HOLLAND.
The Etiology and Morbid Anatomy of Intracranial
Birth-injury and Hamorrhage.
During the last few years a remarkable interest has been taken in fcetal and neonatal pathology and an immense amount of material has been investigated under grants from the Ministry of Health and the Medical Research Council. The most impressive fact that has emerged is the truly astonishing frequency of intracranial injury and hmorrhage as a cause of stillbirth and of death of the infant during the early days of life. Here is a disturbing state of affairs for obstetricians, for these injuries and hsmorrhages are mechanical in origin and are therefore largely preventable; and furthermore, the obstetricians feel a responsibility towards their paediatric and neurological brethren, because they know that these conditions are not always immediately or even remotely fatal, and they suspect that those children who survive may bear the stigma of birth trauma in the form of various nervous and physical maladies.
Sections of Children, Neurology, Obstetrics and Orthopaedics
The aetiology and morbid anatomy of these injuries are now well enough known, and as I propose to deal only with this aspect of the subject, the scope of my remarks lies entirely in the realm of fact; but when their remote effects are considered we shall feel ourselves on more uncertain and debatable ground, and it is essentially this aspect of the subject that asks for discussion. THE FREQUENCY OF CEREBRAL HAEMORRHAGE.
The following are some figures relating to the frequency with which cerebral haemorrhage has been found in stillbirths (macerated feetuses excluded) and neonatal deaths: Herbert Spencer (1891), 130 cases of stillbirth and neonatal death, 41 per cent.; Holland (1919) , 167 stillbirths, 55 per cent.; Capon (1920), 52 stillbirths, 46 per cent., 28 neonatal deaths, 21 per cent.; Browne (1921) , 92 stillbirths, 24 per cent., 80 neonatal deaths, 44 per cent.; Cruickshank (1922) , 200 Haemorrhages may be (1) subdural, (2) ventricular, or (3) in the cerebral substance, and may '^qlassed as severe, moderate, or slight. They often occupy more than on<; ;'. ,1and are more often diffuse than localized. A large subdural hiemorrhage Is into all the cranial fosse as well as over the surface of the brain. --.;orrhage from the vein of Galen or its branches drains downwards arounif-lihe cerebellum, pons or medulla; hemorrhage when beneath the tentorium cerebelli is likely to have more serious effects than when above it. Subdural hmmorrhage is commoner than ventricular. Haemorrhage into the cerebral substance has not yet been properly studied. An interesting case of inspiration apnoea in an infant, in which minute heemorrhages had occurred in the pons, was recently reported by Myers and Kirkwood; the brain stem of this infant was examined by T. Lumsden, and the pathological appearances were similar to the results he obtained in experiments on the cat in connexion with the respiratory centres. In ninetyone cases of cerebral heamorrhage, F. J. Browne records the following sites: Into All htemorrhages are not due to birth-injury. AEtiologically they fall into two groups: (1) Traumatic, or mechanical, and (2) asphyxial, of which I believe the former is much the more important. Hemorrhage of traumatic origin is usually found accompanied by tearing of the tentorium cerebelli or falx cerebri; whereas, hLemorrhage of asphyxial origin is found in association with the other signs of faetal asphyxia. This distinction does not always hold good-for many cases with tentorial tears are found accompanied by wellmarked signs of faetal asphyxia (i.e., visceral hiemdrrhages). In such cases it is probable that an initial traumatic hoemorrhage causes the circulatory disturbances that lead to severe asphyxia. I think it is also likely that asphyxia is an important contributory cause of traumatic hemorrhage, because blood-vessels, the walls of which are in a state of high tension from engorgement, are more likely to be ruptured by a superadded mechanical stress than vessels whose walls are in a state of normal tension. TRAUMATIC 
IIHEMORRHAGE.
To appreciate the mode of origin of this variety of haemorrhage it is necessary to know how the foetal head behaves when acted upon by the forces of labour. The fcetal head is a fragile object the structure of which displays a remarkable combination of qualities which enable it to resist injuries with defects which dispose it to suffer them. To anyone who begins to study the fmetal head from the obstetrical point of view, the wonder must surely be, not at the relatively small number of fcetuses that suffer cranial birth-injuries, but at the large number that reach the world alive and uninjured. During its passage through the birth canal the head is subjected to the action of compressive forces, and is therefore in a state of stress. Cranial stress may be regarded as consisting of two elements, a general compression of the whole head, and a simple longitudinal compression by opposite forces acting at the ends of the long diameter of engagement of the head in the pelvis. The outstanding feature of the fcetal head is its ability to undergo changes in shape, or moulding, when subjected to stress. Alteration in shape is brought about partly by a displacement of the plastic bony vault as a whole and partly by bending of the individual bones which compose it. The displacement of the vault as a whole takes place chiefly at the junction of the plate with the base of the occipital bone, a hinge joint which allows a considerable range of movement forwards and a smaller range backwards. The comparatively rigid plate of the occipital bone moves forwards or backwards carrying with it the rest of the vault, whilstbthe greatest bending of individual bones occurs in tne parietal and frontal bones. Moulding of the head is a typical example of a slide or shearing strain, the head altering in shape but not in size (or only to an insignificant extent). By far the commonest alteration in shape is elongation of the head in a vertical direction with corresponding shortening in the anteroposterior direction, as occurs in vertex and breech presentations (which comprise about 99 per cent. of all presentations) and is the result of pressure applied at the opposite ends of the diameters lying between the occiput and the forehead. A certain amount of cranial stress occurs, of course, in every labour, and in every labour there is a certain amount of head-moulding, but where there is excessive cranial stress a dangerous degree of alteration in shape occurs. For moulding of the head is but the outward, visible sign of something inward and more deeply significant, and the intracranial events which accom-pany head-moulding are of the utmost importance. The dura mater septa are attached to the cranial bones and form a closed system of stays or ligaments; when the head alters in shape, alterations in the tension of the septa are inevitable, owingto the nature of their attachments to the bones. Excursion and bending of the bones are resisted by the tension of the septa, just as the swaying of a mast is resisted by the tension of its stays. If alteration in the shape of the head becomes too great, as under the influence of excessive cranial stress, the septa tear; and tearing of the septa permits still more extreme alteration in the shape of the head, and dangerous disturbances of the intracranial contents. According to this conception the septa exert a protective function and form a defensive system against excessive alterations in the shape of the faetal head. Support to the theory that the septa are designed to take stress is found in the fact that they contain special strengthening bands and fibres, arranged on admirable mechanical principles, along the lines where stress is likely to fall during the moulding of the head. The chief system of strengthening fibres in the falx cerebri and tentorium cerebelli consists of two opposing sets of convergent fibres which meet in their points of convergence at the anterior part of the junction of the falx cerebri and the tentorium cerebelli. This area of the septal system is subjected to strain when the head is elongated vertically, as in vertex and breech presentations. Tearing of the tentorium and falx is clear evidence of excessive cranial stress, and forms the best and simplest means of estimating, post mortem, the degree of stress to which the head has been subjected during labour. The tears lie in the area of greatest stress and usually occupy the free border of the tentorium near its junction with the falx; all degrees of tear may be found, from a small unilateral rupture of the superficial layer to extensive bilateral tears through its whole thickness. Very commonly a heematoma is found in that region of the tentorium which usually tears; this, I believe, signifies stretching just short of the tearing-point. Tearing of the falx cerebri is less common and is usually found in conjunction with tentorial tears. Tearing of the septa removes the chief restraining influence and the head is then free to undergo still more extreme alteration in shape.
The frequency with which tears of the dura mater septa are found in cases of stillbirth and neonatal death, and especially of course in cases of cerebral heemorrhage, is very great. I found tears in 48 per cent. of stillbirths; Capon in 60 per cent. of stillbirths and in 25 per cent.'of neonatal births; Browne in 37 per cent. of stillbirths, and Cruickshank in 24 per cent. of stillbirths and neonatal deaths; Schaefer found tears in 91 per cent. of stillbirths after difficult forceps delivery.
The mode of origin and source of cerebral hemorrhage in cases of excessive cranial stress must now be considered. The actual tear is not in itself a mortal or even a dangerous injury; the tentorium is not a vital structure and being a comparatively non-vascular membrane is not itself a source of haemorrhage, except in' those unusual cases in which the lateral or straight sinus is torn through. Cerebral haemorrhage is not always present in cases of torn tentorium cerebelli, though nearly always; in my own cases 92 per cent. were associated with cerebral hemorrhage of greater or less degree; Capon found it in 80 per cent. of his cases, but Browne records haemorrhage in only 40 per cent. My own view is that the haemorrhage in most cases comes from the vein of Galen or its tributaries (fine veins from the cerebellum, mid-brain and pons). It has already been pointed out that in the common form of cranial stress the apex of the tentorium is drawn upwards, and this upward displacement is very con-siderable in places of excessive head-moulding, especially after the tentorium has ruptured. Any movement of the apex of the tentorium is necessarily transmitted to the vein of Galen, the fixed point of which is at its entrance to the straight sinus. The vein of Galen follows this movement with two results: its direction is altered so that it is kinked at its entrance into the sinus, and it becomes stretched. The obstruction at the kink results in engorgement of the vein and its tributaries which, under such circumstances, are easily ruptured by being stretched between their fixed points. In only two cases have I found the vein of Galen itself ruptured. I have been helped to this conclusion by studying a number of fcetal heads, which I soaked in formalin before dissecting. The vein of Galen and its tributaries are not the only sources of traumatic haemorrhage. The cerebral veins may be torn near their terminations in the superior longitudinal sinus, and Cushing has pointed out that these veins are inadequately supported as they traverse the subdural space and become distorted during over-riding of the parietal bones. Kinking of the vein of Galen with engorgement of its tributaries probably plays its part in aiding rupture of the lelicate veins of the choroid plexus, thus explaining htemorrhage into the lateral ventricle.
CIRCUMSTANCES WHICH DETERMINE EXCESSIVE CRANIAL STRESS.
The circumstances under which excessive stress and extreme alteration in the shape of the head may occur are fairly obvious. The most important one is disproportion between the head and the maternal pelvis, as in pelvic contraction and excessive size of the fcetus; into much the same category come cases of deficient flexion of the head and great rigidity of the maternal pelvic floor. The forceps is likely to cause these injuries when it is applied too early, when the force used is too great, when the fcetus is delivered too rapidly, when it is misapplied to the antero-posterior diameter of the head, and when it is used to deliver a premature foetus. When properly used it is doubtful whether the forceps is dangerous in this respect. A very important point is whether the stress reaches its maximum suddenly or gradually; the septa are much better able to resist a slow than a too-rapid head-moulding. In a breech-labour the after-coming head is rapidly, though comparatively momentarily, compressed in a series of diameters lying between the forehead and the occiput. That is why tearing of the septa is so liable to occur as the result of breechlabour. I found tearing of the tentorium in 75 per cent. of dead fcetuses delivered by the breech, and Browne states that it is sixteen times more likely to occur in breech than in vertex presentations. For the same rea3on, very rapid birth of the fcetus, either spontaneous (precipitate labour) or after the use of pituitary extract, is likely to produce too rapid moulding and intracranial injury. The soft and plastic head of a premature fcetus is much more liable to injury than the firm head of a mature faetus. It is a noteworthy fact that tearing of the tentorium and cerebral haemorrhage may occur after an apparently normal labour; such cases, in the absence of prematurity, are hard to explain. I believe that some cases are caused by too zealous guarding of the perineum, especially by strong forward pressure against the perineum, forcing the occiput against the symphysis. FETAL ASPHYXIA AND INTRACRANIAL HEAMORRHAGE OF ASPHYXIAL ORIGIN.
When the circulation in the umbilical cord is obstructed, or the placenta becomes widely separated or extensively degenerated,-the foetus passes into a state of asphyxia. Stimulation of the respiratory centre by the accumulation of carbon dioxide in the blood leads to respiratory movements and the resultant alteration in the intrathoracic pressure causes venous obstruction and a great rise of venous pressure throughout the body. If this state lasts long enough the fcetus dies. The post-mortem signs of asphyxia are very common in stillborn fcetuses and are found in 30 to 40 per cent. of feetuses who have died during labour. Multiple petechial hsemorrhages are found on the surface of certain organs, especially the heart, lungs, liver and thymus; subcapsular haemorrhages of considerable size are often found on the surface of the liver. On section the organs appear ccngested and sometimes there are interstitial hemorrhages, as in the suprarenal capsule. Very often in association with these visceral hmmorrhages are found various forms of intracranial haemorrhage, and the cerebral veins are always remarkably engorged. Usually the haemorrhage takes the form of a fine film of subdural haemorrhage over the surface of the cerebral hemispheres; sometimes there is a small amount of ha3morrhage at the base of the brain. An extremely common form is between the layers of the falx cerebri, where a heematoma is formed. Still another form consists of small multiple heematomata in the pia-arachnoid tissue over the surface of the brain. Occasionally there is a considerable subdural hmemorrhage spread diffusely in all the cranial fossm and reaching up over the surface of the cerebral hemispheres.
Observers differ about the relative frequency of traumatic and asphyxial haemorrhage. In my own ninety-two cases of cerebral hamorrhage I placed seventy-five in the traumatic and seventeen in the asphyxial class; Capon found that haemorrhage without tearing of the septa was rare, but Browne states that only half of his cases of cerebral hmemorrhage were accompanied by tentorial tears. The post-mortem differentiation between traumatic and asphyxial hamorrhage is not always possible, and in many cases both factors have co-existed. An asphyxiated fcetus may subsequently suffer from excessive cranial stress, as in a case of rapid delivery by forceps or version for prolapsed cord, and it has already been noted that an initial traumatic cerebral haemorrhage may cause the respiratory and circulatory disturbances that lead to severe asphyxia.
Dr. H. C. CAMERON.
I propose to discuss the question from the clinical standpoint under three headings :-(1) The symptomatology of subdural himatoma in the newly born.
(2) The survival of certain infants who have suffered in this way and the long latent period which ensues before the evidence of damage to the cortex is appreciable.
(3) The ultimate effect upon the physique and intelligence of the child.
(1) Not all the infants have been born after a difficult labour or after a precipitate labour. In a considerable number the symptoms have supervened upon a labour in no way abnormal. In almost all the bulging fontanelle has given evidence of increased intracranial tension. Examination of the cerebrospinal fluid in a high proportion of cases has shown it to be under high tension and blood-stained. If the examination is made after some interval the blood may be altered, as shown by crenation of the corpuscles or the brown staining of methaemoglobin. The ophthalmoscope in almost half the cases is said to show punctate hEemorrhages, more rarely aedema of the disc. An increased rigidity and spasticity of limbs, often with opisthotonos and trismus, is common, and there are usually either generalized convulsions or localized twitchings, especially of the face and eye muscles. Light percussion upon the sternum, for example, will often produce a characteristic jerking together of all four limbs. Somnolence or actual coma may be a striking symptom, or there may be persistent crying and restlessness with all the appearances of pain. The pulse is often slowed. Some interference with the respiratory rhythm is the rule. There may be asphyxia, pallida or livida, at the moment of birth and even after respiration is established it may remain shallow, halting, slow or rapid, and apt to cease altogether. The suction reflex is often absent. There may be striking asymmetry of the cranium as a result of extensive tentorial tear. I show a cast of the skull of an infant with this asymmetry; the child suffers from diplegia. The labour was asphyxial.
(2) It is clear that the life of infants who show such symptoms in severe degree is very precarious. I have in my own small experience seen eight cases in which I thought that a subdural haematoma was present, and all were fatal. That in cases of less severity the condition is compatible with life seems to me certain, though I am aware that the view that all die has been put forward. So long as our powers of diagnosis only enable us to recognize the severest grade, so long the doubt must exist. The routine use of lumbar puncture and of the ophthalmoscope in the newborn and a careful clinical examination will probably bring to light many less severe cases.
If recovery takes place, a further difficulty is presented by the long latent period which then ensues. The cortex of the normal infant only gradually awakens to activity. Only those parts of the brain which are active from the first are medullated, as for instance the nervous paths for respiration, suction, cardiac action, crying, &c. The pyramidal tracts only gradually become medullated during the first year, and delay in the transition from the spastic uncontrolled movements characteristic of the newborn to that degree of voluntary control of lips, tongue, hands and feet which the normal infant achieves may not be obvious to the parents until the failure to walk or grasp at a year or more proclaims it.
(3) The infant whose cortex has been damaged lags far behind the normal in development upon the sensori-motor side. The spastic limbs can neither be moved at will, nor can they sense and feel objects. Since a great part of infantile education proceeds along sensori-motor paths, the initial delay in development is always in these cases much greater than the ultimate loss. Very many learn very quickly by eye and by ear and from the first the mother may be conscious of the retentive memory. When at length the stiff limbs pass in some degree under control in later childhood improvement may be rapid. In general, the children have the power of concentration and persistence and achieve remarkable precision considering the incoordination in some few much practised movements. The general character may be on a high plane. They may be affectionate and truthful, as they may possess considerable powers of imagination and artistic sense. Children of this type are not likely to be inmates of homes for mentally defective children. Few of my own patients have consulted a neurologist; nearly all have been treated orthopadically. It is by the name of the founder of the Orthopedic Hospital that we know them. In their homes there is often no doubt about their cleverness, though they may be shy and awkward and self-conscious with strangers. Their childhood is so highly abnormal that they are passionate and ill controlled or nervous and unstable. Little comments more than once on the strange resemblance in character and temperament that exists between many of these individuals. In all of these ways they form a group apart, which, at least in its most characteristic representatives, seems to me clearly separated from cases of spastic idiocy due to a developmental deficiency of cortical neurones. That Little was right in contending that in this group the cause was to be found in cortical haemorrhage at birth, I believe strongly, although this condition may not be the only or invariable result of such an accident.
Dr. JAMES COLLIER.
I would like first to make a comment on the very interesting words which we have heard from Mr. Eardley Holland and Dr. Cameron. The sites of meningeal hamorrhage which were listed on this table make one wonder in how many of those positions one would expect haemorrhage to produce symptoms. That is one of the most important things which Mr. Eardley Holland could possibly have brought before this meeting, for I can conceive of recovery, in almost every situation, from that hmorrhage unless it were in the substance of the brain itself. Dr. Cameron remarks that he does not think all these cases are fatal, he thinks many of them recover. Of that, I am perfectly sure. Mr. Holland refers to the veins on the vertex of the brain and the effect of their injury in the thrombosis. Much too little has been said about thrombosis in connexion with birth injuries, and there are some cases in which, from injury to the superior longitudinal sinus and adjoining brain, bilateral softening of the brain occurs. But I would not have you think that that is the common cause for the diplegic spastic states which are found in infants.
With regard to rupture of the vein of Galen, I have no clinical accompaniment or end-result of such hsemorrhage.
Concerning heamorrhages occurring at birth, Mr. Eardley Holland says there is much that is unexplained; surely there is.
When Dr. Cameron expects evidence of increased intracranial pressure from the ophthalmoscope in the little child, I would remind him that in the soft expanding skull 1 do not think he will find any exhibitions of intracranial pressure, so far as the fundus is concerned; I do not think I have ever seen optic neuritis until the head is closed.
When Dr. Cameron is describing his most interesting clinical details of diplegia, as resulting from birth injury, he is treading on rather thin ice.
From the nature of my calling as a neurologist my knowledge of the highly interesting and very difficult subject which we are discussing, is that of the end-results, or rather of what have been held to be the end-results, of injuries to the nervous system occurring during the process of birth. I have practically no experience of cases soon after the injury is deemed to have occurred either clinically or pathologically, and I am here to be instructed upon these matters.
But for the past twenty-five years I have delved freely into the very large literature of the subject and have several times indulged in lengthy publications, the last of which was my address as President of the Section of Neurology in October of last year and which is appearing in the coming number of Brain. There perhaps has never been a more controversial subject in the history of medicine than the pathogeny of infantile spastic states and the explanation of their well-known connexion with difficult birth. This controversy began with Cruveilhier, in the early days of the nineteenth century, when he made the following observation: " If one practises autopsy upon those of the newly-born who arrive into the world in a state of asphyxia, one will find meningeal heemorrhage in one-third of all such cases and this lesion is without doubt the cause of the asphyxia. It is the traumatism to the brain during delivery which provokes the heemorrhage." He does not pause to offer any apology for the other. two-thirds of the cases which though born asphyxiated, yet showed no meningeal haemorrhage. Meningeal haemorrhage became a common experience in the newly-born after difficult labour, after instrumental delivery, with premature birth, with precipitate birth, with twins, and in syphilitic Gowers did for meningeal hamorrhage as a cause for infantile spastic states.
I must confess myself to a leaning towards Little's view in that I think that some few infantile spastic states may really result from asphyxia neonatorum; for it seems to me that the grey matter of the brain is less tolerant of asphyxia than is any other part of the nervous system, and I have seen two cases of carbon monoxide poisoning in which, though the patients recovered vegetatively, yet no function of the higher brain ever returned. There is, however, no getting away from the fact, which every investigator has corroborated, that 60 per cent. of all the cases of infantile spastic states dating from birth have a history of some abnormality in the process of birth, either prematurity, precipitate birth, dystocia, secondary uterine inertia, instrumental birth or asphyxia neonatorum; and in denying birth injuries as causal factors in these conditions it is essential to put forward some sort of explanation as to why abnormalities of birth and infantile spastic paralysis are so commonly associated. Considering how frequently the birth abnormalities occur in those cases in which the brain has been damaged quite early in fcetal life, it is now generally accepted that for these cases at least and probably for all the cases, both the cerebral defect and the abnormal birth are expressions of a deeply lying pathological influence which has dominated the development of the offspring and the personality of the mother and which has disturbed those mysterious relations between mother and child which determine a speedy delivery at term.
Laceration of the brain, with its immediate associate of haemorrhage and its remote result of scarring and cystation, undoubtedly occurs as a result of difficult labour and it accounts for some of the cases of infantile hemiplegia which really date from birth. But I do not think that the incidence of this cause is frequent in cases of hemiplegia from birth, for many of these are proved to be of prenatal date and may be the result of faetal encephalitis and foetal vascular lesions, while others occur within a few days of birth and may be due to rupture of vessels during convulsion, to encephalitis or even to hetmorrhage into a bruised region of the brain injured during birth. Cases of paralysis from injury at birth seem to be very rare clinically, and specimens of the brain from such conditions seem to be still rarer. Practically all that I have come across have exhibited suggested or proved lesions of the cerebral hemispheres. For this reason I may legitimately suggest that most cases of severe injury to the brain at birth do not survive or we should see more of the end-results, and further I suggest that only those survive in which the lesion is confined to the cerebral hemispheres, for I have never seen evidence of injury to brain stem or cerebellum as an end-result.
From the marvellous powers of compensation for local injuries which is known to exist in the brain of a little child one would expect small local lesions of the cerebral cortex to produce little in the way of external evidence at the moment, and still less or nothing at all eventually. I should expect cerebral haemorrhage, occurring from tissue disruption during the process of birth, to agree in its manner with the cerebral haemorrhage which occurs in adult life. It should have the habit of an avalanche and, commencing in a small way, the larger it becomes the more tissue it tears up and therefore the more it bleeds; and like the avalanche it should have no particular tendency to come to a stop, but should soon rupture either into the ventricle or upon the surface; and for this reason it should be recognizable, as are almost all adult brain haemorrhages, by lumbar puncture within very few hours or even minutes after its occurrence. During its development it should cause urgent symptoms of intracranial pressure elevation, though these may be mitigated by the expansile nature of the infant's head, and it should in nearly every case prove fatal within a few days.
Here I may be allowed to refer to a very notorious case of cerebral haemorrhage published by Dr. Sarah McNutt in America, in 1882; it enthroned meningeal htemorrhage for many years as the cause for infantile spastic states dating from birth. It is most accurately recorded and beautifully illustrated, as a case of meningeal hwemorrhage occurring from injury during the process of birth. But it was not a case of meningeal hemorrhage at all. It was a large cerebral haemorrhage which commenced deeply and tore up everything in one hemisphere from the basal ganglia to the cortex and even then remained subpial. There was no injury during birth, for Dr. McNutt herself delivered the child and described the birth as having been particularly easy. This hamorrhage did not occur at.birth, but when the child was twelve days old, and in sequence to very severe convulsions, and its advent was marked by the rapid appearance of hemiplegia.
If an infant with cerebral haemorrhage from injury at birth survives, what will be the pathological end-picture? Surely the only possible result would be some form of cystation or porencephaly. I have seen several cases of porencephaly in which hsemorrhage might have been the original lesion, and some of these I have unexpectedly found in patients who showed neither mental nor physical infirmity, in other words the porencephaly was not associated with symptoms. Porencephaly is more often, I submit, due to embolism or to thrombosis than to haemorrhage. I should have expected thrombosis to occur sometimes when the brain is bruised during birth and when the sinuses are injured by undue pressure, and I should be glad if anyone here will enlighten me upon this point. Turning to injuries of the cranial nerves the only one which I have seen is the usual peripheral injury of the facial nerve. These have always recovered in my experience, with the exception of one case in which the physical signs suggested that the temporal bone had been crushed. One has to bear in mind that there is such a condition as congenital absence of a cranial nerve, and I think that on more than one occasion such a case has been recorded as an irrecoverable case of injury to the facial nerve at birth. Only a few days ago I showed before the Clinical Meeting of the Section of Neurology a man with almost total bilateral facial palsy dating from birth. He had been told by an elder sister that both his jaws had been broken at birth and that the condition of the face had resulted therefrom, but there was no sign whatever of injury to the mandibles, and the Section determined that the case was one of developmental absence of both facial nuclei. I feel sure that the cases of paralysis of the third cranial nerve, sometimes bilateral, and the cases of ptosis which have been recorded as obstetrical paralysis, are in reality developmental defects also, for they seem never to have admitted of any improvement.
I have twice met with fracture dislocation of the spine from traction upon the body with the head after-coming, and in both cases there was a total paraplegia. The level of the lesion was the seventh cervical in both cases. In one of them the spinal cord was completely torn across, and the portion below the lesion was completely necrotic throughout and reduced to what looked like a little strip of wet wash-leather. There was no sign of htemato-rachis in either case, but life had continued in both cases to beyond the twelfth week. I have seen several cases of the Erb-Duchenne type of paralysis from damage to the fifth and sixth cervical roots, and one bilateral case, and have no doubt that these result from undue separation of head and shoulders from any cause whatsoever, as in the adult. I have also come across one case of Klumpke paralysis (eighth cervical and first dorsal roots) from traction upon a prolapsed arm. Most of these cases have not improved, for the reason I think that irrecoverable end-results of these injuries are more likely to come my way than are the recent and recoverable cases. I have never seen any nerve injury in the lower extremity from the process of birth. But though it is quite out of place in this discussion, may I be allowed just to mention the nerve trunk paralyses of the lower limbs which may occur in the mother during labour? Of these I have seen quite a number. First the obturator paralysis which I have several times seen occurring bilaterally, and in which the mechanism of the injury seems obvious, and, secondly, the external sciatic paralysis which seems to me to be due to the more exposed position of the junction of the lumbo-sacral cord and first sacral root, and its longer course against the bone and in the narrower section of the pelvis. But I am unable to explain why the incidence of the damage should be upon the external sciatic fibres rather than upon the rest of the root. Nor can I say why the right side should be affected and never the left side. All the cases of this nature that I have seen have made a speedy and complete recovery. I have been asked to confine my remarks to injury of the peripheral nerves during birth, i.e., to birth palsy. A few tables made up from my own series of cases will serve to indicate some of the known facts bearing on the incidence of this affection, which is probably not as rare as it might be. It is usually unilateral. In my series of ninety-eight cases, ninety-three were unilateral and only five bilateral, making a total of 103 arms paralysed. It is rather more common in males than in females, the figures being males fifty-six and females forty-one. The evidence seems to point strongly to the traction theory as being the correct explanation of the paralysis. By traction should be understood any position which involves deviation of the head away from one shoulder, which necessarily puts strain on the upper cords of the brachial plexus, as well as direct traction on the arm which is only exceptionally the cause. The theory that the plexus is damaged secondarily, and that the primary lesion is in the shoulder-joint, has little to support it.
A few years ago I ventured to summarize the arguments in favour of the traction theory as follows -l " Although the occasional presence of definite adhesions in the joint in young infants suffering from birth palsy strongly suggests damage to the joint in these particular cases, I believe the traction theory best explains the condition present in the vast majority of the cases, and that the subluxation of the shoulder-joint develops gra dually and as a direct result of the paralysis. I hold this view for, the following reasons:
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Fairbank: Birth Palsy
(1) Tenderness and thickening over the plexus in the neck have been noted soon after birth in some cases.
(2) The almost constant finding of definite injury, sometimes amounting to complete rupture, of one or more nerve bundles of the plexus during operation. Those most likely to be damaged by separation of head and shoulder, viz., fifth and sixth cervical, are the ones most often found to be paralysed.
(3) Experimental evidence that traction can produce tearing of these nerves, and that damage to the shoulder-joint is extremely difficult to produce, fracture of the humerus or separation of its upper epiphysis occurring first. (Clarke, Taylor and Prout, Thomas and Sever, T. T. Thomas and Stone.) (4) Taylor actually felt the plexus tear during delivery of a child, and the lesion was proved post mortem." Direct pressure of forceps or a finger of the accoucheur, though possible, is, I think, the cause of the damage only in very exceptional cases.
It is about four times as common in head presentations as in breech cases, the figures in my series being seventy-one vertex, nineteen breech cases, and two in which turning and forceps were employed, while in six no details of the birth were obtainable. As a rule, but not invariably, labour has been difficult. Instruments were used in half the cases, and in a quarter of the rest labour is said to have been difficult, while in only seven was labour definitely easy. In six plexuses explored in five patients I found: in one, complete severing of the conjoint fifth and sixth cervical nerves, in one the whole plexus was damaged and embedded in a mass of scar tissue, in a third the fifth cervical showed evidence of damage, while in two out of the other three, though the plexus showed no obvious lesion, the fifth and sixth nerves on stimulation gave no response except in the extensors of the wrist in one case. In these last the lesion was probably intra-neural, as in a case reported by Boyd to this Society.'
The paralysis is usually of the upper-arm type, affecting the muscles supplied by the fifth and sixth cervical nerves. In the present series ninetyseven showed the upper-arm type of paralysis, six arms showed damage to the whole plexus more or less, while in no case was the lower-arm type (Klumpke) seen. It is generally agreed that the great majority recover more or less completely, certainly to an extent which contra-indicates operation on the plexus.
The typical palsy of the deltoid, spinati, subscapularis, flexors of the elbow and supinators of the forearm needs no detailed description. The serratus magnus is, I think, affected more than is generally appreciated. Obvious signs of recovery are usually present, in my experience, three months after birth if the case is treated properly. Some muscles apparently recover earlier and more completely than others, e.g., the subscapularis, but the biceps is usually the first to show obvious signs of activity. Wrist-drop, though not by any means always present, may persist. Only a very few show marked retardation of growth of the whole arm.
Treatment consists in retaining the arm in the position which relaxes the paralysed muscles, and daily massage and passive movements of all the joints to prevent contractures. The most important is the use of a splint such as the one shown, which holds the arm abducted at the shoulder, and the forearm vertical and supinated. These cases show a marked tendency to contractures, in the first instance of those muscles which have never been paralysed and, later, even in their opponents which have by that time recovered. Want of voluntary activity in spite of recovery of the paralysis to a large extent, is probably the chief cause of this tendency. If there is no sign of recovery in three to six months, confirmed by electrical stimulation under an aniesthetic, the plexus should be explored. As already stated, if properly treated, obvious signs of recovery are usually present in three months, though I admit that some surgeons consider a longer delay advisable before operation is resorted to. Nothing but secondary suture, if the nerves are found torn, or excision of the scarred portions followed by suture, is of any use. Nerve grafting was tried in two cases without real benefit.
Posterior subluxation of the shoulder-joint, which is, I think, by no means rare in children, is secondary to the paralysis, and its development is inevitable if the case is untreated. In all cases seen only after subluxation had developed, a history of birth palsy is obtained. The subluxation does not develop unless a considerable degree of recovery has taken place. The deformity consists in slight flexion and abduction of the humerus with marked internal rotation. External rotation is impossible, and this prevents use being made of the power of supination, in fact the hand is hardly used at all. Abduction at the shoulder is usually very imperfect. The cases in which the displacement is reducible are treated by daily manipulations and the use of the same splint as is employed in the paralytic stage. Thirteen cases were treated in this way. Of the irreducible cases, seven were treated by forcible attempts at reduction under an anesthetic, but this proved unsatisfactory on account of the difficulty in obtaining complete reduction, and because of the tendency to relapse. The method of choice is by open operation as devised and published by myself some years ago. The operation consists in dividing the tendon of the subscapularis muscle and the contracted anterior part of the joint capsule. Sever modified this operation and recommended division of the pectoral and the subscapularis without, he said, opening the joint. I have not found it necessary to divide the pectoral, and have not found the limited division of the subscapularis sufficient to give complete reduction, except in the case of one patient aged 16 months. My efforts are now concentrated on obtaining free external rotation and avoiding stiffness in the shoulder-joint which is very prone to occur, the small amount of fixed abduction being disregarded. The arm is now fixed in abduction (instead of adduction as in early cases) and in external rotation, and the plaster cast is removed after three or four weeks and replaced by the metal abduction splint, which allows of massage and active and passive movements. Although the other movements of the shoulder may show little, if any, improvement, particularly when the after-treatment is inefficient, outward rotation is always possible after operation and this allows the hand and forearm to be used in a way that was previously impossible. The tendency to adhesions and contractures of all joints, and not only of the shoulder, still persists in these children and has to be kept constantly in mind.
Dr. THOMAS LUMSDEN. On the Effects of Hmmorrhages into the Brain Stem.
The following remarks refer chiefly to the effects of htmorrhage into the brain stem experimentally produced in mammals; but I hope they are not out of place in this discussion, since we may safely assume that hemorrhage into the infantile brain stem must have similar results.
This assumption is indeed no longer a matter of conjecture, for during the JU-CH. NEUR. OB. & ORTH. 2 * past year I have examined in serial section two human brain stems into which hemorrhages had occurred at or just after birth. The results observed corresponded accurately with the experimental findings. Before death these infants showed the type of breathing presently to be described as apneustic.
(A section of one of these human brain stems was shown.)
During an investigation into the central nervous mechanism of respiration reported elsewhere,' it was desired to sevor intracranially the fifth, eighth and tenth nerves. This is a delicate and difficult procedure, and until the necessary skill was acquired certain unexpected results were observed. These effects proved to be due to hemorrhage into the brain stem from raising up the brain and dragging on the nerves during attempts to cut them. In this way the effects of serious hwmorrhages at the levels of origin of these nerves were observed, and they were found to correspond exactly with the results of section of the brain stem just below the level into which the hwmorrhages took place. The alteration in the position of the cephalic contents sometimes occurring during birth, which Mr. Eardley Holland has described, must I think involve a considerable alteration in the position of the brain stem. Now, since the cranial nerves and blood-vessels are fixed where they traverse the bones, any shifting of the pons and medulla must drag on these nerves and blood-vessels quite as much as happened in my experiments. We have here, then, a possible explanation of the occurrence of deep hEemorrhages so often seen and the cause of which is uncertain. The results to be detailed were so frequently and fully confirmed by dividing the brain stem at different levels in some 300 animals-cats, dogs, monkeys and rabbits-that they may, I think, be regarded as constant and reliable.
It is necessary to appreciate some recent work on the respiratory centres if we are to locate hbemorrhages into the brain stem, for it is only by noting certain alterations in the character of the breathing that it is possible to predict ante mortem the exact level of the damaged area and to have some grounds upon which to base a prognosis. I will therefore deal very briefly with certain respiratory changes which result from injury to the brain stem.
A hemorrhage into the brain stem, even if it put out of action the whole of the central system in front of the pons, leaves unconscious respiration normal (as does section anywhere above level 1). We may, therefore, conclude that all the respiratory centres lie below this level, i.e., in the pons and medulla.
A serious heamorrhage into the upper half of the pons, such as is produced by even gently dragging on the fifth nerve roots, or section at the mid-pons, destroys the highest or pneumotaxic respiratory centre and a profound alteration in the breathing invariably and immediately occurs. The breathing becomes of the type which I have named "apneustic." An apneusis is a prolonged inspiratory tonus or holding of the breath; a gasp is a sudden involuntary incoordinated inspiration. APNEUSTIC 
RESPIRATION.
A steady, deep inspiration is taken and retained, the chest maintaining the inspiratory position for two to three minutes until, indeed, asphyxia supervenes; the chest then sinks slowly and the blood-pressure falls hurriedly, a few gasps are now taken which re-oxygenate the blood, the blood-pressure fises rapidly, a fresh inspiratory tonus follows, and this cycle repeats itself for two or three hours Sections of Children, Neurology, Obstetrics and Orthopadics with great regularity. The inspiratory tonuses (or apneuses) shorten and finally, for an hour or so before death, only expiratory spasms and gasps occur.
In passing, I may just mention that if during apneustic respiration asphyxia is prevented by continuous ventilation of the lungs, the inspiratory tonus does not end after two or three minutes, but is maintained indefinitely. I have seen it last for over half an hour, only then ending as the result of experimental interference. If, during such a prolonged apneusis, we stimulate the vagus periodically, it is possible so to inhibit the inspiratory tonus as to produce a very fair copy of respiration of normal type. It would appear, therefore, that normal breathing results from periodic inhibition of the inspiratory tonus produced by the apneustic centre through the activity of certain cells and synapses in the upper half of the pons, to which the name " pneumotaxic centre" has been given.
The apneustic type of respiration (which had long ago been noticed by Rosenthal, Marckwald and others) is, we find, normal in aquatic mammals, whales, seals, sea-lions, &c., and in reptiles such as the crocodile, tortoise and turtle. It is a half-way stage between the gasping of a fish out of water and the highly developed respiration of terrestrial mammalia.
Passing now to a lower area: ha3morrhage into the level of the striae acousticse (i.e., about the middle of the medulla) destroys the apneustic centre and with it the power to affect inspiratory tonus or retain the breath when taken. The animal is now able to perform only two respiratory acts, namely, expiration and gasping. The expiration is tetanic or spastic in type, and may be so intense and active as to cause, by what Sherrington has called " irradiation," sickness or even convulsion.
If the hemorrhage or section is just below the strie, the animal is no longer able to perform active expiration of any sort, for the expiratory centre situated at this level is destroyed.
Life will now be preserved for a short time by gasping alone, and indeed this is the only act of which the so-called respiratory centre at the " nceud vital" is capable. This centre has, therefore, been renamed the "gasping centre." Whenever pure, regular gasping occurs, we may conclude that the whole central nervous system above the apex of the calamus scriptorius is temporarily or permanently out of action-a state of matters which almost invariably precedes death: hence the familiar expression, " at the last gasp."
The existence of the four respiratory centres referred to above thus enables us to locate hmorrhages into the brain stem. Time prevents my mentioning some intermediate types of breathing, such as periodic respiration and periodic gasping, which indicate minor degrees of damage to the various respiratory centres, but if anyone is interested in the matter I shall be very pleased to show him further tracings.
Just a word as to treatment. This must be immediate if it is to be of any use. In animals artificial respiration is most effectively achieved by pumping or blowing into the lungs oxygen to which 5 per cent. of 002 has been added, the latter in order to stimulate the respiratory centres since 02 alone has no such stimulant effect. This percentage of C02 is quite harmless; I have even found that cats and rabbits can breathe 30 per cent. of C02 for two hours with impunity. If the heart has stopped cardiac massage must be instantly performed.
As to prognosis, the lower down the brain stem the more serious are the effects of haemorrhage, but recovery is possible whatever the level affected Strachan: Discussion on Birth Injuries if the hwmorrhages are small and not very numerous. I have seen many such recoveries in animals, the existence of hamorrhages being in all cases confirmed post mortem. If in the cat the heart has stopped so that the cerebral circulation ceases, unless it can be restarted within five minutes, the cerebral hemispheres will not revive. If the circulation has ceased for fifteen minutes the whole of the brain stem is irrevocably dead. So that while in the cat the heart may be restarted by massage and injections of 02 and adrenalin, even after it has ceased beating for an hour or more (sixty-seven minutes -in one experiment of mine), yet it is quite useless, for the central nervous system has been long dead and can never resume its activity, though the heart may continue to beat for several hours.
It seems probable that in man these viability periods (five to fifteen minutes) would be yet shorter than in the cat, so that most of the cases of attempted revival reported in the press are of necessity quite hopeless and unavailing.
In conclusion may I just recapitulate: (1) If after an intracranial hemorrhage the normal type of breathing continues we may conclude that there is no serious injury to the brain stem; (2) if the respiration is apneustic in type the haemorrhage is in the pons; (3) if only expiratory spasms and gasping occur the damage is at the level of the striae, and (4) if gasping alone is seen then the dominant haemorrhage is just above the " noceud vital," near the apex of the calamus scriptorius.
Dr. GILBERT STRACHAN.
In 100 cases of still-birth examined, dural laceration was found in twentythree, and in fifty cases of neonatal death a similar lesion was present in twelve. The total was thus thirty-five out of 150 cases of stillbirth or neonatal death, approximately 23 per cent. In one stillborn case the seat of the laceration was along the left coronal suture; it extended to the superior longitudinal sinus from which profuse bleeding had occurred, and was caused, no doubt, by extreme overlapping of the adjacent cranial bones. In the other thirty-four cases the laceration was in the tentorium and was accompanied by htnmorrhage of varying degree in twenty-five cases.
The origin of this hemorrhage and the mechanism of the tentorial laceration have been discussed and investigated by Eardley Holland; in his view the usual source of bleeding is from the distended tributaries of the vein of Galen. In a number of the present series the bleeding did not appear to be sufficiently extensive for such an origin, being represented by only a little clot. In these cases it is supposed that the source of hemorrhage was either the veins connecting the tentorium with the under surface of the occipital lobes or the vessels between the two layers of the tentorium. Intracerebral haemorrhage was rare and it was found that tentorial laceration was by far the commonest cause of intracranial heemorrhage.
Of these thirty-five cases it was found that fifteen or 33 per cent. were delivered by the breech; when it is remembered that three is the usual percentage of breech deliveries, we conclude that, so far as our figures show, the liability to tentorial laceration is increased eleven times in breech presentation. But of these fifteen cases only nine or 25 per cent. were primarily breech presentation, the other six having been turned for various obstetrical reasons. If we take this lower figure we find that tentorial laceration is eight times more likely to occur in breech than in head-first cases. The importance of this conclusion is obvious and points to the necessity for prophylactic external version in all breech cases, especially in primigravidae. Of the tbirty-five cases, two were postmature, twenty-four were at term and nine were premature, but only slightly so. Only two were vertex cases born without assistance and in normal labour.
In neonatal cases the duration of life varied from one hour to four days, and the symptoms preceding death also varied. In some cases the infant presented no abnormality at birth, and death in these cases usually occurred suddenly; in other cases the child was blue at birth and never acquired a good colour, while respiration was irregular. Generalized twitchings and convulsions were seen in a number of cases, while in others inability to suck, accompanied by drowsiness deepening to coma, was present. In two cases the child became progressively weaker and " faded away."
In the majority of cases under discussion obstetrical difficulty in varying degree was present. While in some cases easy extraction by the forceps resulted in the birth of a stillborn foetus, in others the child was born alive after difficult forceps extraction. Thus it would appear likely that there is a wide factor, idiopathic to a particular case, determining the likelihood or not of such a lesion occurring in a degree sufficiently marked to cause death.
Finally, from the large proportion of breech deliveries and cases of difficult labour in which tentorial laceration was found, it is reasonable to assume that in a certain number of cases tentorial laceration (probably of slight extent) may be produced and yet the child be born alive and continue to live. In such cases it is probable that coincident haemorrhage had not occurred.
Dr. BERNARD MYERS stated that the case of haemorrhage into the pneumotaxic centre referred to had been published by Dr. Kirkwood and himself in the Lancet of July 14, 1923. Briefly, he was called to see the infant, a male child, three days old. The mother was a primapara, aged 25. The birth had been accomplished without instruments, &c. The infant was two weeks premature but was a fine baby. After birth some cyanosis was noted for an hour or so, but no respiratory difficulty occurred. Meconium and urine were duly passed. Upon examination the right arm and leg were found to be slightly rigid. Shortly afterwards a few twitchings were noted in the right hand and later in the left hand also. Quite suddenly the infant took a little deeper inspiration than usual and from normal respiration went into a state of inspiratory apncea. Cyanosis appeared, which gradually became more marked. After about twenty seconds there were two or three short irregular respirations when normal breathing became re-established and the cyanosis passed off. In about twenty minutes a similar attack was witnessed; this lasted forty seconds. Several further attacks took place during this (the third) day, and finally there were convulsions, but the two occurred independently of each other. At 8 p.m. the same day the child gave one deep inspiratory gasp and died.
Nothing abnormal had been noted in the heart or lungs, nor was there any sign of injury, hamatoma, meningocele, increased intra-cranial pressure, purpura, &c. A provisional diagnosis of affection of the respiratory centre, probably due to.hsemorrhage, was made, with possibly similar lesions on the cerebral cortex. Permission having been obtained a necropsy was carried out, and as Dr. Thomas Lumsden's recent observations on the respiratory centres in the cat, in the Journal of Physiology, appeared to throw light on the case he was'asked to report on the necropsy, which he kindly did.
There were a number of subpial punctiform heemorrhages both on the con-vexity of the brain and the walls of the lateral ventricles. Microscopically a very few minute capillary ecchymoses were seen in the upper part of the pons and all the capillaries were much dilated, but except in the area just above the strice acousticae serious extravasation had not taken place. Into this regionjust above the level of the olivary bodies and constituting the lower 2 mm. of the pons-five or six small haemorrhages had occurred. The largest (on the right side) measured 2 by 1'5 by 1P25 mm. and a similar one was found in a nearly symmetrical situation on the other side. Applying Lumsden's work on the cat to these necropsy results these hmorrhages would account for the inspiratory apncea (apneustic type of respiration).
There were likely to be many similar cases reported.
Mr. D. MCCRAE AITKEN, speaking as a representative of the Section of Orthopaedics, said he hoped that amidst all this gloom of post-mortems this discussion would point to some little light in regard to these children in the future. So far, the only bright and cheerful speaker who had been heard was Dr. Cameron, if one excepted the one hopeful passage of Mr. Eardley Holland's speech, in which Mr. Holland pointed out that the irregularities of the cranium were due to rupture of a ligament. He (Mr. Aitken) foresaw the day when the general practitioner and the general surgeon would be educated in other branches of orthopaedics, and then these irregularities of the cranium would be corrected. The neurologists had been of very little assistance to him in the practical treatment of spastic paralyses of all varieties. In the hospitals for the crippled there were cases showing distinct varieties of spastic paralysis arising from cerebral disturbances. In those cases one could at once separate off the paraplegia pure and simple. There were few cases of paraplegia without definite impairment of intelligence. He agreed with Dr. Cameron that the sooner one got these children to use their motor system, so as to get into touch with their surroundings, the more rapidly would results from the re-education occur.
The first and most striking case of this type he had seen was a very gross one. It came under his notice when he was seeing out-patients with Sir Robert Jones in Liverpool. The child was aged 5 years; it exhibited facial grimaces, some irregular atbetoid movements of the hands, and a very pronounced spasm in the lower limbs. He regarded the child as an idiot. But Sir Robert spoke to the child, and after a little time noticed that the child was watching him, and therefore took the child in hand, to see what he could do with it. In those days section of nerves was not done. Sir Robert Jones still believed in putting large masses of hypertonic muscles out of action by direct section, or by overcoming them by splintage. In that case, within forty-eight hours the night cries had ceased, and in six weeks that child, which had been merely making noises barely understood by the mother, was able to speak short sentences, showing that it had been receptive during the previous periods, and only an inability to use the muscles of the tongue prevented it getting into proper touch with its surroundings.
There was another child, a girl, whom he had seen at Queen Square Hospital, with Dr. Grainger Stewart. She had violent spasms of the head to the left, turned the eyes to the right, there was contracture of elbows and wrists, contractures of the adductors and flexors of the knees; this condition obviously indicated some degenerative or under-developed condition of the nervous system. That child had a very devoted father; all the other children had been either stillborn or had died immediately after birth. Every evening the father had read industriously to the child, and the child sat looking at the book. The mother could not interpret everything the child tried to say. But at 11 years old that child was reading an ordinary book, though how she could keep her eyes steadily on the book he (Mr. Aitken) did not know. In addition, she had voluntary control of the left foot, and of that only, and with that foot she taught herself to write. He had the child Sections of Children, Neurology, Obstetrics and Orthopaedics 21 admitted into hospital, and tried to correct some of her grosser deformities; the spasm was attacked by persistent splinting. The spasm of the right arm had now been got rid of, and she was being taught to write. Then he believed she could be taught to walk, because she had some notion of control of her lower limbs.
Dr. Collier had made a statement which he (Mr. Aitken) could not accept, namely, that the final appeal must be to neurological physicians. Cases could be carried a stage further than a mere diagnosis of the portion of the brain in whieh the damage occurred; there were possibilities of restoring function by orthopaedic means. He would enter a plea that the neurologists, more particularly, should send the cases early to the orthopaedic surgeon, so as to enable him to undo deformities and prevent deformities occurring. Many cases, though seemingly hopeless, presented great possibilities as a result of careful re-education, though the prognosis was still far from clear.
Mr. BRIGHT BANISTER said he trusted that the gloom mentioned by the last speaker had not also enveloped the obstetricians, who, he was sure, had listened to the discussion with the greatest pleasure. From his own point of view, the discussion had been nothing but hopeful. He was relieved to hear that these cases of intra-cranial haemorrhage were not necessarily doomed to absolute unfitness in after-life.
From the obstetricians' point of view, he thought the subject fell under three heads: (1) the causation of these intracranial hLemorrhages; (2) the fatalities attending them; (3) the possibility of preventing such happenings.
In regard to causation, he expressed his full agreement with the remarks of Mr. Eardley Holland in regard to the treatment of breech deliveries, in that one ought not to imagine that from the time the umbilicus was born, one had five minutes only in which to deliver a live baby. He (Mr. Banister) had been the central actor in a play of that sort, when fourteen and a half minutes elapsed between the delivery of the umbilicus and the final delivery of the baby; and great was his astonishment at finding that the baby was breathing naturally after about thirty seconds, and that it continued to do well. It could not be too much stressed that the idea of hurry in breech deliveries was apt to be overdone, and that the more they were left alone, and the more interference was withheld until some indication was afforded, the better were the results.
With regard to the causation of birth palsies, he (Mr. Banister) thought there was one factor in the traction theory which he had not noticed mentioned in the discussion, namely, the traction which was exerted on the head after it was born, so as to try to deliver the anterior shoulder. He had often seen the head drawn back towards the mother's anus, in a manner calculated to disturb, if not indeed destroy, the continuity of the nerve roots of the brachial plexus.
As to the prevention of these various accidents, he thought the obstetrician had again to continue on the somewhat irksome path of trying to impress upon general practitioners the importance of avoiding difficulties, rather than to wait to overcome them when they had occurred. It was one more illustration of the truth that, in many cases, a difficulty foreseen was a difficulty obviated.
Mr. EARDLEY HOLLAND (in reply) said it had become clear that the aspect of the subject which chiefly merited discussion was the remoter effects of these injuries; this had become evident in the remarks of Dr. Hector Cameron and Dr. James Collier, and it was easy to see that there was considerable difference of opinion between those two gentlemen, who represented different schools of thought.
Holla"nd-Cameron-Collier: Dtscussion on Birth injuries
A great deal could be done towards settling the matter if finer investigations were made of brains of foetuses and newly-born children. Obstetricians and obstetric pathologists had been ploughing a very lonely furrow in the last few years; they had done a great deal of coarse pathological investigation into these cases, but they knew little about the finer points of cerebral pathology. Neurologists themselves, so far, had shown very little interest in the work, and their collaboration would be most welcome. But there was one aspect of these cerebral haemorrhages which had scarcely been mentioned, namely, the haemorrhages into the actual substance of the cerebrum, especially the finer haemorrhages.
One of the most important points which had been brought before the meeting was Dr. Lumsden's account of his examination of the brain stem of the infant under Dr. Myers' care. If more fcetuses' brains were hardened and then examined in respect of their finer pathology, much fresh knowledge would come to light.
Dr. CAMERON (in reply)
said he had been immensely interested in the useful discussion which had taken place, and particularly in the physiological work on the respiratory centre which had been put before the meeting.
It must be recognized that the contention was not that birth injury was the cause of all or most cases of spastic cerebral palsy but that it did account for a comparatively small proportion of the total. It was, he thought, just those cases in which damage seemed to be confined to the sensori-motor side that were most clearly due to intracranial injury at birth.
A fortnight ago he had shown, before the Section for the Study of Disease in Children, three cases of Erb's paralysis in one family of six.' He had been wondering whether a similar experience was common. The mother was not found to have any pelvic abnormality, the labours were normal, but two of the children were large.
Dr. JAMES COLLIER (in reply to Mr. Aitken) said that no one had written more about the excellent effect of continued hard work in the treatment of infantile spastic states, nor was anyone present who had seen more excellent results in the apparently hopeless cases, than he himself had.
With regard to this difficult pathological question, inasmuch as in a case of infantile spastic paralysis presumably dating from birth one found an irregular lesion such as could possibly have resulted from a bruise, thrombosis or haemorrhage, he would accept that as a birth injury. But when one came across a brain with no differentiation between grey and white matter, which surely must have stopped in its development at about the third month, and when one saw every degree of systemic neuronic atrophy, with no sign of any tissue absorption and injury, and more especially when one saw such caseshe had seen six consecutively-in which there was no gross lesion at all, the matter was different. Professor Dana once said to him. " I had three cases of diplegia and found no gross lesion." He replied to the Professor that surely he did not expect to find one: and to this Professor Dana retorted that he expected to get evidence of meningeal hamorrhage. It was in face of those pathological facts that be (Dr. Collier) argued that most of the infantile spastic states were prenatal in origin: and until rows of specimens with another sort of pathology could be put up against the rows already shown in which there was a neuronic lesion only, he thought it would be allowed that the soundest argument was that many of the spastic states which appeared to date from birth were really installed in foetal life some time before birth. lProceeding8, 1924, xvii (Sec. Study Dis. Child.), p. 29.
